Surfactant protein A regulates pulmonary surfactant secretion via activation of phosphatidylinositol 3-kinase in type II alveolar cells.
Pulmonary surfactant is secreted by the type II alveolar cells of the lung, and this secretion is induced by secretagogues of several types (e.g., ionomycin, phorbol esters, and terbutaline). Secretagogue-induced secretion is inhibited by surfactant-associated protein A (SP-A), which binds to a specific receptor (SPAR) on the surface of type II cells. The mechanism of SP-A-activated SPAR signaling is completely unknown. The phosphatidylinositol 3-kinase (PI3K) inhibitor LY294002 rescued surfactant secretion from inhibition by SP-A. In order to directly demonstrate a role for PI3K in SPAR signaling, PI3K activity was immunoprecipitated from type II cell extracts. PI3K activity increased rapidly after SP-A addition to type II cells. Since many receptors that activate PI3K do so through tyrosine-specific protein phosphorylation, antisera to phosphotyrosine, insulin-receptor substrate-1 (IRS-1), or SPAR were also examined. These antisera coimmunoprecipitated PI3K activity that was stimulated by SP-A. In addition, the tyrosine-specific protein kinase inhibitors genistein and herbimycin A blocked the action of SP-A on surfactant secretion. We conclude that SP-A signals to regulate surfactant secretion through SPAR, via pathways that involve tyrosine phosphorylation, include IRS-1, and entail activation of PI3K. This activation leads to inhibition of secretagogue-induced secretion of pulmonary surfactant.